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Abstrac t 

The field of cognitive science is inherently multi-
disciplinary .  However ,  i t  i s  unclea r  t o wha t  exten t  trul y 
interdisciplinar y wor k occur s i n cognitiv e science .  Tha t  is , 
i s  cognitiv e scienc e merel y a  collectio n o f  researcher s fro m 
differen t  discipline s workin g separatel y o n c o m m o n 
problems ? Dat a gathere d fro m a  recen t  cognitiv e scienc e 
conferenc e ar e presented .  Interestingly ,  a  significan t 
proportio n o f  interdisciplinar y collaboration s wer e found . 
Analyse s wer e als o conducte d o n th e impac t  o f  sam e vs . 
differen t  background s o n th e structur e o f  collaborations , 
and I t  wa s foun d tha t  interdisciplinar y collaboration s 
involve d mor e equall y distribute d contribution s amon g th e 
author s tha n di d intradisciplinar y collaborations . 

I n t r o d u c t i o n 

What is cognitive science? In their article, "Foundations of 
Cognitiv e Science, "  S imo n an d Kapla n (1989 )  defin e 
cognitiv e scienc e a s "th e stud y o f  intelligenc e an d intelligen t 
systems ,  wit h pjuticula r  referenc e t o intelligen t  behavio r  a s 
computatio n (p .  1). "  Othe r  definition s migh t  includ e th e 
particula r  clas s o f  problem s tha t  cognitiv e scientist s stud y 
(e.g. ,  m e m o r y ,  reasoning ,  proble m solving ,  languag e 
processing ,  etc.) .  Whateve r  th e definitio n o f  th e particula r 
conten t  area s unde r  investigation ,  i t  i s  clea r  tha t  cognitiv e 
scienc e i s inherentl y interdisciplinary .  I n fact ,  th e journa l 
Cognitiv e Scienc e ha s th e followin g subtitle :  " A multi -
disciplinar y journa l  o f  artificia l  intelligence ,  linguistics , 
neuroscience .  philosophy ,  psychology" .  Similarly ,  th e 
bulleti n boar d Netnews.sci.cognitiv e ha s th e followin g 
definitio n i n it s first  post :  "Cognitiv e scienc e i s a n inter -
disciplinar y investigatio n o f  cognition ,  involvin g cognitiv e 
psychology ,  artificia l  intelligence ,  compute r  science , 
h u m a n - c o m p u t e r  interaction ,  philosoph y o f  mind , 
philosoph y o f  science ,  linguistics ,  neuroscience ,  cognitiv e 
c'lnthropolog y an d othe r  disciplines. " 

Thus ,  a t  it s core ,  cognitiv e scienc e i s define d a s bein g 
interdisciplinary .  However ,  ther e ar e tw o sense s i n whic h a 
field  m a y b e interdisciplinary ,  an d i t  i s  unclea r  i n whic h 
sens e cognitiv e scienc e i s  interdisciplinary .  I n th e firs t 
sense ,  reseju'cher s fro m vjiriou s discipline s wor k o n relate d 
issues ,  an d publis h i n th e .sam e journals ,  bu t  the y d o no t 
wor k togethe r  o n th e sjun e reseiU"c h projects ,  no r  d o the y us e 
methodologie s fro m multipl e discipline s o n th e sam e 
projects .  Fo r  example ,  a  compute r  scientis t  migh t  presen t  a 
model  o f  languag e processin g a t  a  cognitiv e scienc e 
conferenc e withou t  regitf d t o hum;u i  dat a o r  linguisti c theory . 

Conversely ,  a  psychologis t  migh t  presen t  dat a fro m a 
languag e processin g experimen t  a t  a  cognitiv e scienc e 
conferenc e withou t  discussin g it s  relatio n t o linguisti c 
theor y o r  computationa l  model s o f  languag e processing .  I n 
bot h cases ,  scientist s fro m differen t  area s ar e workin g o n 
relate d problems ,  an d ar e presentin g a t  th e sam e conference . 
However ,  the y are .  workin g o n separat e projects ,  an d the y ar e 
usin g separate ,  discipline-specifi c  methodologies .  W e cal l 
thi s typ e o f  wor k weakl y interdisciplinary . 

I n th e secon d sens e o f  interdisciplinary ,  researcher s fro m 
variou s discipline s wor k togethe r  o n th e sam e project s o r 
the y us e methodologie s fro m multipl e discipline s o n th e 
same researc h projects .  Fo r  example ,  a  compute r  scientis t 
an d a  psychologis t  migh t  presen t  a  simulatio n o f  languag e 
processin g an d a n experimen t  designe d t o tes t  th e prediction s 
of  th e simulatio n i n humiu i  subjects .  Alternatively ,  a  psy -
chologis t  migh t  presen t  dat a fro m psychologica l 
experiment s o f  languag e processing ,  bu t  als o discus s th e 
implication s o f  th e experiment s fo r  curren t  model s o f  lan -
guag e processing .  W e cal l  thi s typ e o f  wor k strongl y inter -
disciplinary .  W h e n ther e i s a  significan t  proportio n o f 
strongl y interdisciplinar y wor k i n a n field,  th e field  become s 
mor e tha n jus t  th e su m o f  it s  constituen t  disciplines . 

We tak e th e goa l  o f  cognitiv e scienc e t o involv e strongl y 
interdisciplinar y work .  I n th e informauo n t o author s sectio n 
of  th e journa l  o f  Cognitiv e Science ,  i t  i s  m a d e clea r  tha t 
"Report s writte n fo r  multidisciplinar y audience s ar e give n 
th e highes t  priority. "  However ,  desir e doe s no t  equa l  reality : 
department s ca n ofte n b e insular ;  receivin g trainin g fro m 
othe r  department s durin g graduat e studie s ca n ofte n b e 
difficul t  becaus e o f  bureaucrati c barrier s o r  a  lac k o f 
introductor y courses ;  an d communicatio n acros s deparunent s 
i s ofte n minimal .  Thus ,  mor e evidenc e need s t o b e gathere d 
t o demonstrat e tha t  cognitiv e scienc e i s a s i t  wa s create d t o 
be—strongl y interdisciplinary . 

As partia l  evidenc e tha t  cognitiv e scienc e involve s som e 
strongl y interdisciplinar y work ,  m a n y institute s an d depart -
ment s o f  cognitiv e scienc e hav e bee n create d ove r  th e las t  1 5 
years ,  supposedl y providin g a  researc h environmen t 
supportiv e o f  interdisciplinar y work .  However ,  th e majorit y 
of  wor k i n cognitiv e scienc e i s no t  conducte d a t  suc h places . 
Of  article s publishe d i n th e las t  tw o year s i n th e journa l  o f 
Cognitiv e Science ,  onl y 9 % ( 3 o f  35 )  article s involve d 
author s fro m department s o r  institute s o f  cognitiv e science . 
For  th e Annufi l  Meetin g o f  th e Cognitiv e Scienc e Societ y o f 
th e las t  tw o years ,  onl y 1 1 % (2 2 o f  16 5 fo r  th e 199 4 
meeting ,  c'm d 1 5 o f  15 7 fo r  th e 199 3 meeting )  o f  th e paper s 
involve d wor k conducte d a t  department s o r  institute s o f 
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Figur e 1 :  Th e tota l  numbe r  o f  submitte d paper s an d poster s fo r  eac h Annua l  Meetin g o f  th e Cognitiv e Scienc e Society ,  an d 
th e percentag e o f  paper s a t  eac h autho r  level . 

cognitiv e science .  Thus ,  despit e th e existenc e o f  department s 
of  cognitiv e science ,  th e majorit y o f  cognitiv e scienc e 
researcher s stil l  resid e withi n th e mor e traditiona l 
departments ,  Jin d ar e consequentl y subjec t  t o problem s o f 
insularit y from  othe r  wor k conducte d i n othe r  discipUnes . 

Anothe r  tes t  fo r  th e presenc e o f  strongl y interdisciplinar y 
wor k i s th e existenc e o f  interdisciplinar y collaborations . 
Collaboration s i n genera l  hav e forme d a n increasingl y 
importcui t  rol e i n th e science s ove r  th e las t  10 0 year s 
(Thagard ,  1994) .  Ove r  th e somewha t  briefe r  histor y o f 
cognitiv e science ,  collaboration s hav e als o grow n i n 
frequency .  Figur e 1  present s th e percentag e o f  multi-autho r 
paper s an d poster s presente d a t  eac h Annua l  Meetin g o f  th e 
Cognitiv e Scienc e Societ y fo r  th e las t  thirtee n year s (a s wel l 

as th e tota l  numbe r  o f  paper s an d poster s presented). ^  W e 
onl y presen t  dat a fro m 198 3 on ,  sinc e 198 3 i s th e first  yea r 
i n whic h submission s wer e reviewed .  Fro m th e figure,  i t  i s 
eviden t  tha t  th e perio d fro m 198 3 t o 199 5 represent s a 
significan t  growt h perio d i n cognitiv e science—th e numbe r 
of  paper s i n th e conferenc e gre w approximatel y fourfol d ove r 
th e thirtee n yefus .  I n tha t  time ,  proportio n o f  multi-autho r 
paper s gre w graduall y b y twent y percent .  Th e decreas e i n 
singl e autho r  paper s (an d therefor e increas e i n multi-autho r 
papers )  wa s statisticall y significan t  (/(11)=4.4 ,  p<.002) . 
Moreover ,  ove r  th e thirtee n yeiu-s ,  th e mode l  numbe r  o f 
author s ha s gon e fro m on e autho r  t o tw o authors .  Thus , 
collaborations ,  fo r  whateve r  reason ,  ar e a  dominan t  featur e o f 
wor k i n cognitiv e science . 

'  Thes e figure s include d submitte d paper s an d poster s only . 
Symposi a an d invite d paper s wer e no t  include d 

Althoug h ther e ar e a  significan t  numbe r  o f  collaboration s 
i n cognitiv e science ,  i t  i s  unclea r  ho w man y o f  the m ar e 
interdisciplinary .  Th e growt h i n th e numbe r  o f 
collaboration s i n cognitiv e scienc e coul d simpl y reflec t  th e 
growt h i n intradisciplinar y collaboration s tha t  i s occurrin g 
i n eac h o f  th e componen t  discipline s rathe r  tha n a  growt h i n 
interdisciplinar y collaborations .  Sinc e th e majorit y o f  th e 
researc h wa s conducte d i n traditiona l  department s rathe r  tha n 
interdisciplinar y insUtutes ,  i t  woul d no t  b e surprisin g i f 
ther e wer e fe w interdisciplinar y collaborations—physica l 
proximit y i s  a  stron g facto r  i n th e occurrenc e o f 
collaborativ e researc h (Kraut ,  Egido ,  &  Galegher ,  1990) . 

The primar y goa l  o f  th e researc h presente d i n thi s articl e i s 
t o asses s th e presenc e o f  interdisciplinar y collaboration s i n 
cognitiv e science .  However ,  anothe r  reaso n fo r  bein g 
intereste d i n interdisciplinar y collaboration s i s th e rol e the y 
pla y i n scienc e i n general .  Variou s researcher s i n th e 
psycholog y o f  scienc e hav e argue d tha t  interdisciplinar y 
collaboration s ar e mor e likel y t o b e successfu l  tha n 
intradisciplinar y collaborations .  Fo r  example ,  Dunba r  (1994 ; 
Dunbar  &  Baker ,  i n press )  foun d tha t  microbiolog y 
laboratorie s wer e mor e likel y t o mak e progres s o n th e 
problem s the y wer e investigatin g whe n th e laboratorie s wer e 
compose d o f  researcher s fro m differen t  background s tha n 
when th e laboratorie s wer e compose d o f  researcher s fro m th e 
same background .  Dunba r  argue d tha t  havin g differen t  back -
ground s provide d a  large r  databas e o f  experienc e tha t  coul d b e 
applie d analogicall y t o th e curren t  problem s unde r  study . 
Similarly ,  i n a  revie w o f  severa l  historica l  cases ,  Okad a 
(1994 )  argue d tha t  highl y successfu l  collaboration s i n 
scienc e typicall y involve d researcher s fro m differen t  back -
ground s (se e als o Okada ,  Schunn ,  Crowley ,  Oshima ,  Miwa , 
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Aoki ,  &  Ishida ,  1995) .  Thus ,  a  secondar y goa l  o f  th e 
researc h presente d her e i s t o investigat e furthe r  th e impac t  o f 
interdisciplinar y collaboratio n o n th e researc h project .  Th e 
prim;u 7 goa l  i s abou t  cognitiv e scienc e i n particuku" ,  Jin d th e 
secondar y goa l  i s  abou t  th e natur e o f  scientifi c 
collaboration s i n general . 

Th e methodolog y use d i n ou r  stud y involve d a  question -
nair e give n t o conferenc e presenters .  T o gathe r  informatio n 
abou t  background s o f  collaborators ,  w e di d no t  wis h t o rel y 
on a  simpl e analysi s o f  affiliation s liste d i n th e conferenc e 
proceedings—departmenta l  affiliation s ar e no t  necessaril y 
goo d indicator s o f  trainin g backgrounds ,  especiall y i n th e 
cas e o f  multidisciplinar y department s iin d institutes .  Instead , 
we gathere d infonnatio n abou t  th e trainin g background s o f 
th e m e m b e r s o f  collaborativ e researc h projects .  Thi s infor -
matio n w a s gathere d throug h interview s wit h author s o f 
multi-autho r  paper s presente d a t  a  recen t  Cognitiv e Scienc e 
Societ y meeting . 

Ther e i s on e furthe r  facto r  tha t  deserve s som e discussion : 
not  al l  collaboration s ar e o f  th e sam e type .  O f  particula r 
relevanc e t o ou r  study ,  no t  al l  collaboration s involv e equal -
statu s individuals .  Instead ,  s o m e collaboration s involv e 
employer/employe e an d teacher/studen t  collaborations .  I t 
m ay b e tha t  th e natur e o f  thes e different-statu s collaboration s 
i s unlik e tha t  o f  th e equal-statu s collaborations .  I n 
particular ,  thes e collaboration s ar e les s likel y t o b e inter -
disciplinary ,  sinc e student s usuall y wor k wit h professor s 
fro m thei r  o w n department .  T o investigat e th e potentia l  rol e 
of  thes e differen t  type s o f  collaborations ,  w e adde d 
professiona l  leve l  t o al l  o f  th e analyses . 

Method s 

Overvie w 

Th e stud y consiste d o f  tw o method s o f  dat a collection .  Th e 
firs t  metho d involve d shor t  interview s wit h th e firs t  author s 
of  poster s durin g th e poste r  session .  T h e secon d metho d 
involve d questionnaire s sen t  t o th e firs t  author s o f  paper s 

an d pane l  posters. ^  Subject s wer e aske d abou t  th e 
background s o f  eac h o f  th e author s o f  th e presente d work , 
an d abou t  th e professiona l  statu s o f  eac h author .  Subject s 
wer e als o aske d abou t  th e rol e eac h o f  th e author s playe d i n 
th e variou s stage s o f  th e researc h presente d a t  th e conference . 

Participants 

All participants were paper and poster presenters at the 16th 
Annua l  Meetin g o f  th e Cognitiv e Scienc e Societ y hel d i n 
Atlanta ,  G A o n Augus t  13-16 ,  1994 .  Permissio n t o conduc t 
th e stud y wa s obtaine d from  th e conferenc e organizers . 

Ther e wer e 2 9 multi-autho r  poster s i n th e traditiona l 
poste r  session .  Al l  first  author s wer e contacte d b y electroni c 
mai l  t o as k fo r  permissio n t o intervie w the m durin g th e 
poste r  session .  Twent y (69% )  o f  th e firs t  author s responded . 

iUl  i n th e jiffirmative. ^  However ,  du e t o tim e restrictions , 
onl y 1 7 o f  th e interview s wer e conducted . 

Ther e wer e 8 3 paper s an d pane l  poster s wit h multipl e 
authors .  Al l  fû s t  author s wer e sen t  a  shor t  questionnair e b y 
E-inail .  Fifty-thre e (64% )  wer e complete d an d returned. 

Procedure 

Poster interviews. The first authors of multi-author 
poste r  presentation s wer e contacte d i n advanc e o f  th e confer -
enc e b y E-mail .  Participant s wer e give n a  brie f  descriptio n 
of  th e purpos e o f  th e study .  The y wer e als o informe d th e 
stud y wa s no t  a n officia l  activit y o f  th e conference ,  an d the y 
wer e unde r  n o obligatio n t o participate .  Further ,  the y wer e 
infonne d tha t  al l  response s woul d b e kep t  confidential . 

At  th e conference ,  participant s wer e approache d durin g th e 
poste r  sessio n w h e n the y ha d a  spar e m o m e n t .  Th e 
interview s wer e approximatel y five  minute s i n length . 
Durin g th e interview ,  th e participant s wer e aske d question s 
abou t  eac h o f  th e author s o f  th e poster .  Th e fu-s t  questio n in -
quire d abou t  whic h are a wa s th e primar y backgroun d o r 
trainin g o f  eac h autho r  (e.g. ,  compute r  science ,  linguistics , 

psychology ,  medicine ,  philosophy ,  etc...)." *  Th e secon d 
questio n inquire d abou t  th e professiona l  statu s o f  eac h autho r 
as th e presente d researc h wa s bein g conducte d (e.g. ,  researc h 
assistant ,  undergraduate ,  graduate ,  post-doc ,  faculty ,  clini -
cian ,  etc.) .  Th e thir d an d final  questio n wa s abou t  th e rol e 
eac h autho r  playe d i n th e researc h project .  I n particular ,  th e 
participant s wer e aske d whic h author s ha d playe d a  majo r 
rol e i n eac h o f  th e followin g categories :  (a )  selectin g th e 
researc h question ;  (b )  designin g th e stud y o r  simulation ;  (c ) 
providin g th e material s fo r  th e stud y o r  simulation ;  (d ) 
runnin g th e studie s o r  simulations ;  an d (e )  writin g th e paper . 

E-mai l  questionnaires .  T h e firs t  author s o f  multi -
autho r  paper s an d pane l  poster s wer e contacte d on e mont h 
afte r  th e conferenc e b y E-mail .  A s wit h th e poste r 
interviews ,  th e participant s wer e give n a  brie f  descriptio n o f 
th e purpos e an d natur e o f  th e study .  Further ,  the y wer e als o 
informe d tha t  th e stud y wa s no t  a n officia l  activit y o f  th e 
conference ,  tha t  the y wer e unde r  n o obligatio n t o participate , 
and tha t  al l  response s woul d b e kep t  confidential .  A t  th e en d 
of  th e mai l  message ,  the y wer e presente d wit h a 
questionnair e versio n o f  th e question s give n i n th e poste r 
interviews .  Participant s wer e aske d t o complet e th e 
questionnaire ,  an d respond  b y E-mail . 

Coding 

Since there were only two papers with more than 4 authors, 
onl y th e dat a fo r  th e first  4  author s o f  eac h pape r  wer e coded . 
Response s t o th e backgroun d question s wer e classifie d int o 
th e followin g categorie s (wit h frequencies) :  cognitiv e 
psycholog y (86) ,  compute r  scienc e (54) ,  linguistic s (11) , 
educationa l  psycholog y (5) ,  engineerin g (4) ,  philosoph y (3) , 

^  Thi s particula r  conferenc e involve d specia l  pane l  poste r 
session s i n additio n t o th e traditiona l  poste r  session .  I n thes e 
specia l  sessions ,  themati c group s o f  presentation s wer e 
presente d together ,  an d wer e followe d b y a  discussant . 

^  I n fou r  cases ,  i t  wa s th e secon d autho r  wh o presente d th e 
poste r  an d grante d permissio n fo r  th e interview . 

^Her e w e focu s o n th e cas e o f  interdisciplinar y collaborations . 
We wil l  conside r  th e cas e o f  collaboration s involvin g 
collaborator s wit h differen t  background s withi n th e sam e 
disciplin e i n th e discussion . 

102 



medicin e (3) ,  mathematic s (3) ,  cognitiv e engineerin g (1) . 
W h en tw o backgroun d discipline s wer e listed ,  th e firs t 
disciplin e liste d wa s used .  W h e n cognitiv e scienc e wa s (li e 
first  disciplin e listed ,  th e secondar y disciplin e liste d wa s 
used .  Response s t o th e professiona l  statu s question s wer e 
classifie d int o on e o f  fou r  level s (wit h frequencies) :  researc h 
assistant/undergraduat e (10) ,  graduat e (63) ,  postdoctora l  fel -
low/junio r  researche r  (15) ,  faculty/senio r  researcher/clinicia n 
(86) .  Thes e professiona l  statu s level s wer e use d t o determin e 
whethe r  collaboration s wer e equa l  statu s o r  differen t  statu s 
collaborations . 

For  th e researc h role s question ,  a n autho r  wa s considere d 
t o hav e mad e a  contributio n t o on e o f  th e categorie s i f  the y 
wer e liste d i n tha t  category ,  unles s som e not e adde d tha t  the y 
had mad e onl y a  mino r  contributio n t o tha t  category .  Then , 
th e numbe r  o f  researc h role s t o whic h eac h autho r 
contribute d wa s tabulated .  Fo r  example ,  i f  autho r  A  chos e 
th e researc h question ,  designe d an d ra n th e experiment ,  an d 
wrot e th e paper ,  wherea s autho r  B  provide d th e materials , 
and helpe d writ e th e paper ,  the n autho r  A  woul d b e counte d 
as havin g contribute d t o 4  role s an d autho r  B  woul d b e 
counte d a s havin g contribute d t o 2  roles .  Th e distributio n o f 
number  o f  role s assigne d t o author s (independen t  o f 
authorshi p order )  i s  presente d i n Tabl e 1 .  Th e mea n numbe r 
of  role s assigne d t o eac h autho r  wa s 2. 8 (SD=1.5) . 

Tabl e 1 :  Th e frequenc y o f  numbe r  o f  role s assigne d t o eac h 
autho r  independen t  o f  authorshi p order . 

# o f  role s 0 1 
frequenc y |  1 1 2 7 3 1 3 8 4 4 2 2 

Results & Discussion 

Overview 

The result s ar e divide d int o tw o sections .  I n th e first  section , 
we asses s th e frequenc y o f  interdisciplinar y collaborations . 
I n th e secon d section ,  w e asses s th e structur e o f  differen t 
collaboratio n types .  Thre e variable s ar e considere d i n bot h 
sections :  testin g forma t  (interview/E-mail) ,  professiona l 
leve l  (same/different) ,  an d backgroun d (same/different) . 

Frequency of Interdisciplinary Collaborations 

Do interdisciplinar y collaboration s occu r  ft-equently  i n 
cogninv e science ? Overall ,  4 7 % (3 3 o f  70 )  o f  th e 

collaboration s a t  th e conferenc e wer e interdisciplinar y (i.e. , 
had author s fro m a t  leas t  tw o disciplines) .  I f  onl y th e firs t  2 
author s ar e considered ,  4 0 % o f  collaboration s wer e 
interdisciplinary .  Thes e percentage s i n conjunctio n wit h th e 
overal l  rat e o f  collaborativ e researc h impl y tha t  inter -
disciplinar y collaboration s represen t  approximatel y 3 2 % o f 
al l  contribution s (i.e. ,  individua l  an d collaborativ e 
combined) . 

Anothe r  metho d o f  assessin g th e frequenc y o f 
interdisciplinar y collaboration s i s t o us e th e departmenta l 
affiliation s liste d i n th e papers .  Usin g thi s measure ,  3 7 % 
(4 1 o f  112 )  o f  al l  th e collaborativ e contribution s t o thi s 
conferenc e involve d interdisciplinar y collaborations .  Thi s 
number  i s likel y t o b e a n underestimat e o f  interdisciplinar y 
collaboration s give n tha t  som e set s o f  collaborator s liste d 
interdisciplinar y institute s a s thei r  primar y affiliations . 
However ,  despit e potentia l  biases ,  thi s measur e provides  a 
simila r  orde r  o f  magnitud e estimat e fo r  th e frequenc y o f 
interdisciplinar y collaboration s i n cognitiv e science . 

What  wa s th e frequenc y o f  interdisciplinar y collaboration s 
acros s th e variou s constituen t  disciplines ? T o answe r  thi s 
question ,  w e analyze d h o w ofte n eac h disciplin e wa s paire d 
wit h eac h othe r  discipline .  Fo r  simplicity ,  onl y th e first 
tw o author s wer e considered .  Al l  o f  th e interdisciplinar y 
collaboration s involve d eithe r  cognitiv e psychologist s o r 
compute r  scientists .  Tabl e 2  present s th e frequenc y o f  eac h 
disciplin e combinatio n (th e middl e tw o columns) ,  a s wel l  a s 
th e frequenc y o f  intradisciplinar y collaboration s fo r 
compariso n (th e rightmost  column) .  Th e orde r  o f  authorshi p 
i s no t  represented .  Interestingly ,  al l  o f  th e discipline s excep t 
fo r  cognitiv e psycholog y ha d a t  leas t  a s m a n y o r  mor e 
interdisciplinar y tha n intradisciplinar y collaborations . 

Di d interdisciplinar y collaboration s occu r  equall y ofte n fo r 
same leve l  (peer )  collaboration s tha n fo r  differen t  leve l 
collaborations ? O n e migh t  expec t  sam e leve l  collaboration s 
ar e mor e likel y t o b e interdisciplinar y tha n differen t  leve l 
collaborations .  Surprisingly ,  th e effec t  o f  professiona l  leve l 
(same/different )  o n th e frequenc y o f  interdisciplinar y 
collaboration s wa s no t  significan t  (x^(l)<l ,  p > . 5 
considerin g al l  authors ,  an d x^(l)<l ,  P>- 4 considerin g onl y 
th e firs t  tw o authors) .  Tha t  is ,  ther e wa s a n overal l  hig h 
leve l  o f  interdisciplinar y collaborations ,  bot h fo r  equa l  statu s 
and differen t  statu s collaborations .  However ,  ther e wa s a 
tren d toward s a  greate r  numbe r  o f  interdisciplinar y 
collaboration s i n equal-leve l  collaboration s tha n different -
leve l  collaboration s (se e Tabl e 3) . 

Tabl e 2 :  Interdisciplinar y an d intradisciplinar y collaboration s amon g th e discipline s (betwee n first  an d secon d authors) . 

Disciplin e 

Cognitiv e Psycholog y 
C o m p u t e r  Scienc e 
Educationa l  Psycholog y 
Linguistic s 
Ph i l osoph y 
Med ic in e 
Cognitiv e Engineerin g 
Engineer in g 

Interdisciplinar y 
Co^ Psycholog y 

13 
3 
2 
1 
1 
1 
0 

Collaboration s w / 
C o m p u t e r  Scienc e 

13 

0 
3 
2 
1 
0 
1 

Intradisciplinar y 
Col laborat ion s 

24 
14 
1 
2 
0 
0 
0 
1 
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Figur e 2 :  (a )  Th e mea n absolut e differenc e i n numbe r  o f  roles ,  an d (b )  th e me;u i  numbe r  o f  role s t o whic h th e firs t  an d secon d 
author s contribute d a s a  functio n o f  whethe r  th e author s wer e fro m th e siun e o r  differen t  background s (wit h S D ) . 

Tabl e 3 :  Frequenc y o f  inte r  &  intradisciplinar y 
collaboration s fo r  sam e &  differen t  leve l  collaboration s 

(wit h colum n percentages) . 

B a c k g r o u n d 

Same 
Differen t 

Same Leve l  Differen t  Leve l 

7 (50% ) 
7 (50% ) 

35 (62% ) 
21 (38% ) 

Finally ,  w e analyze d whethe r  th e result s wer e consisten t 
acros s th e tw o testin g formats .  I t  wa s als o surprisin g tha t 
ther e wer e mor e interdisciplinar y collaboration s i n th e inter -
vie w conditio n tha n i n th e E-mai l  conditio n (x^(l)=4.96 , 
p<.0 3 considerin g al l  authors ,  an d x^(l)=8.7 ,  p< .00 5 
considerin g onl y th e firs t  tw o authors) .  I n th e E-mai l 
condition ,  4 0 % o f  th e collaboration s involve d a t  leas t  tw o 
disciplines ,  wherea s 7 1 % di d i n th e intervie w condition .  I t  i s 
likel y tha t  thes e difference s ar e du e t o th e typ e o f 
presentatio n forma t  rathe r  tha n metho d o f  dat a collection . 
That  is ,  th e interview s involve d poster s fro m th e genera l 
poste r  session ,  wherea s th e E-mai l  questionnaire s involve d 
pane l  poster s an d paper s organize d int o themati c groups . 
Thus ,  th e interdisciplinar y collaboration s wer e les s likel y t o 
be classifiabl e int o a  simpl e category ,  an d s o the y wer e mor e 
likel y t o b e assigne d t o th e genera l  poste r  session .  However , 
whateve r  th e caus e o f  th e conditio n differences ,  ther e wa s a 
fairl y hig h overal l  percentag e o f  interdisciplinar y 
collaborations . 

The Effects of Interdisciplinary Collaborations 

One would expect interdisciphnary collaborators to be more 
likel y t o hav e importan t  independen t  contribution s t o th e 
researc h project ,  sinc e the y ar e bringin g non-overlappin g 
knowledg e t o th e researc h project .  B y contrast ,  i n th e cas e o f 
intradisciplinar y collaborations ,  th e collaborator s ar e no t  a s 
likel y t o brin g non-overlappin g knowledg e t o th e project . 
Sinc e th e reward s o f  researc h ar e linke d t o authorshi p order , 
ther e i s som e pressur e fo r  on e o f  th e collaborator s t o lak e a 
primar y role . 

As a  result ,  w e woul d expec t  interdisciplinar y 
collaborator s t o contribut e mor e equall y t o th e researc h 
projec t  tha n intradisciplinar y collaborators ,  sinc e equa l 

Tabl e 4 :  M e a n (an d S D )  numbe r  o f  role s assigne d t o eac h 
autho r  a s a  functio n o f  authorshi p order . 

Orde r 1 

# o f  role s I  3. 9 (.8 )  2.2(1.4 )  1.9(1.2 )  2. 0 (.6 ) 

contribution is more likely to be necessary (because of non-
overlappin g knowledge )  i n th e interdisciplinar y case . 

T o tes t  thes e hypotheses ,  w e use d th e numbe r  o f  role s t o 
whic h eac h autho r  contribute d a s a  measur e o f  degre e o f 
contribution .  A s expected ,  overal l  ther e wa s a n effec t  o f 
authorshi p orde r  o n th e numbe r  o f  role s (F(3,170)=36.0 , 
pK.OOOl) ,  wit h th e first  autho r  contributin g t o th e greates t 
number  o f  role s (se e Tabl e 4) . 

T o tes t  th e influenc e o f  collaboratio n make-up ,  w e com -
pute d a n A N O V A o n th e mea n absolut e differenc e i n th e 
number  o f  role s t o whic h th e first  an d secon d author s con -
tribute d a s a  functio n o f  whethe r  th e first  an d secon d author s 
wer e fro m th e sam e o r  differen t  background s (se e Figur e 

2a). ^  Intradisciplinar y collaboration s ha d a  significantl y 
greate r  differenc e i n th e numbe r  o r  role s tha n 
interdisciplinar y collaboraUon s (F(l,68)=3.9 ,  p<.05) . 
confirmin g ou r  expectations . 

T o tes t  whethe r  thes e result s als o hel d acros s testin g 
fomiat s (intervie w o r  E-mail) ,  an d professiona l  leve l  (sam e 
statu s vs .  differen t  status) ,  furthe r  A N O V A ' s wer e 
conducted .  Ther e wer e n o significan t  mai n effect s o f  testin g 
forma t  (F(1,62)<1 ,  p>.9 )  o r  professiona l  leve l  (F(1,62)<1 , 
p>.9 )  o n th e m e a n differenc e i n numbe r  o f  roles . 
Furthermore ,  ther e wer e n o significan t  interaction s o f 
backgroun d wit h testin g forma t  (f(l,62)<l ,  p > A ) , 
backgroun d wit h professiona l  leve l  (F(1,62)<1 ,  p>.6) ,  o r 
testin g forma t  wit h professiona l  leve l  (F(1,62)<1 ,  p > J ) . 
Thus ,  th e mai n effec t  o f  backgroun d hel d acros s bot h type s 
of  collaboration s an d dat a collectio n methods . 

^  Th e 3 + autho r  cas e i s difficul t  t o analyze ,  sinc e i t  i s unclea r 
whic h pairing s o f  backgroun d type s an d rol e difference s t o 
include .  However ,  sinc e th e firs t  tw o author s ar e likel y t o b e th e 
primar y contributor s t o th e project ,  usin g onl y th e firs t  tw o 
author s i s likel y t o b e a  goo d firs t  approximation . 
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However ,  th e precedin g analyse s d o no t  indicat e whethe r 
th e firs t  author s contribute d les s i n th e interdisciplin;ir y 
collaborations ,  o r  whethe r  th e secon d author s contribute d 
more i n th e interdisciplinar y collaborations .  T o investigat e 
thi s issue ,  a  2  (sam e background/differen t  background )  X  2 
(firs t  author/secon d author )  A N O V A wa s conducte d o n th e 
number  o f  role s t o whic h eac h autho r  contribute d (se e Figur e 
2b) .  Th e backgroun d similarit y b y autho r  orde r  interactio n 
was statisticall y significan t  (F(l,68)=7.1,p<.01)—ther e wa s 
no effec t  o f  backgroun d similarit y o n firs t  autho r 
contributions ,  wherea s ther e wa s a n effec t  o n secon d autho r 
contributions .  Thus ,  th e interdisciplinar y collaboration s 
involve d a n increase d presenc e o f  th e secon d authors . 

General Discussion 

The primary goal of this study was to investigate the 
presenc e o f  strongl y interdisciplinar y wor k i n cognitiv e 
science .  W e foun d tha t  ther e are ,  i n fact ,  a  significan t 
proportio n o f  interdisciplinar y collaboration s i n cognitiv e 
science .  Interestingly ,  ther e wa s almos t  a s hig h a  proportio n 
of  interdisciplinar y teacher/studen t  collaboration s a s 
interdisciplinar y pee r  collaborations .  Whil e a  simpl e surve y 
of  thi s typ e ca n no t  b e conclusive ,  i t  i s  ver y suggestive :  no t 
onl y doe s cognitiv e scienc e expos e peopl e t o wor k fro m 
othe r  disciplines ,  i t  involve s strongl y interdisciplinar y work , 
suggestin g tha t  cognitiv e scienc e i s mor e tha n jus t  th e su m 

of  it s  constituen t  disciplines. ^ 
The secondar y purpos e o f  thi s stud y wa s t o investigat e th e 

impac t  o f  th e diversit y o f  background s amon g collaborator s 
on th e structur e o f  th e collaboration .  Variou s researcher s 
(e.g. ,  Dunbar ,  1994 ;  Okada ,  1994 )  i n th e are a hav e 
hypothesize d tha t  collaboration s amon g scientist s wit h 
differin g backgroun d knowledg e ar e mor e likel y t o b e 
successfu l  tha n collaboration s amon g scientist s wit h th e 
same backgroun d knowledge .  W e hav e foun d tha t 
interdisciplinar y collaboration s ten d t o b e mor e balanced .  I n 
particular ,  w e foun d tha t  secon d author s tende d t o contribut e 
mor e t o interdisciplinar y collaboration s tha n t o intra -
disciplinar y collaborations . 

The findings  o f  thi s stud y mus t  b e approache d wit h 
cautio n du e t o th e followin g methodologica l  concerns :  1 )  w e 
hav e use d a  ver y shor t  an d simpl e questionnaire ;  2 )  dat a wa s 
onl y collecte d fro m th e first  authors ;  3 )  relyin g o n dat a from 
response s vi a E-mai l  ma y hav e biase d th e result s (eithe r  i n 
favo r  o f  E-mai l  literat e researcher s and/o r  i n favo r  o f 
researcher s wit h a n interes t  i n interdisciplinar y 
collaborations) ;  an d 4 )  numbe r  o f  role s t o whic h a n autho r 
contribute s i s a  crud e measur e o f  intellectua l  input . 
However ,  a s a  first  pass ,  thi s stud y ha s provide d som e 
suggestiv e an d interestin g data .  Furthermore ,  a  simpl e 
analysi s o f  departmenta l  affiliadon s foun d a  simila r  orde r  o f 
magnitud e o f  interdisciplinar y collaborations . 

We ar e currentl y seekin g t o replicat e an d exten d ou r 
finding s usin g mor e detaile d investigation s o f 
collaborations .  Fo r  example ,  i n on e study ,  w e ar e focusin g 
on famou s collaborators ,  an d ar e usin g in-dept h interview s 

wit h bot h member s o f  th e collaborations .  I n anothe r  study , 
we ar e usin g mor e detaile d questionnaire s abou t  ongoin g 
collaboration s (e.g. ,  Okada ,  Schunn ,  Crowley ,  Oshima , 
Miwa ,  Aoki ,  &  Ishida ,  1995) .  I n particular ,  w e wil l  b e in -
tereste d i n whethe r  backgroun d factor s wil l  predic t  futur e 
collaboration s an d collaborativ e success . 

Ther e i s on e furthe r  importan t  issu e tha t  w e hav e 
neglecte d thu s far :  wha t  consntute s differen t  backgrounds . 
Whil e w e hav e focuse d o n th e cas e o f  interdisciplinar y 
collaborations ,  intradisciplinar y collaboration s m a y als o 
involv e collaborator s wit h differen t  backgrounds .  Thes e 
within-disciplin e trainin g difference s ca n resul t  fro m 
studyin g differen t  problem s (e.g. ,  categorizafio n vs . 
languag e processing) ,  o r  bein g traine d a t  school s wit h 
differen t  genera l  approache s (e.g. ,  case-base d vs .  rule-base d 
reasoning) .  Thus ,  th e sam e background/differen t  backgroun d 
dimensio n i s actuall y a  continuu m o f  backgroun d overlap . 
Furthe r  researc h i s necessar y t o determin e whethe r  thes e 
withi n disciplin e difference s hav e a  simila r  impac t  o n th e 
structur e o f  th e collaboration . 
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